Hypertension usually coexists with other chronic conditions and can cause disability in relation to activities of daily living. We examined the association between the number and categories of comorbid conditions and disability affecting activities of daily living in hypertension patients.
Introduction
Many developing countries have experienced rapid epidemiological transitions from infectious to chronic conditions. [1] From a global perspective, the combined burden of chronic conditions, such as cardiovascular diseases, cancers, diabetes, and chronic lung diseases, is increasing the fastest among lower-income countries. Although popular belief presumes that noncommunicable diseases (NCDs) afflict mostly high-income populations, nearly 80% of NCD deaths occur in low-and middle-income countries. [2] Diseases tend to co-occur at a higher rate than would be expected by chance alone. [3] Comorbid conditions may aggravate the influence of chronic conditions on physical activity or cognitive ability. Wijnhoven et al [4] demonstrated that comorbidity was an important determinant of a poor quality of life in asthma and COPD (chronic obstructive pulmonary disease) patients. However, this type of association is not necessarily true. Angelo Scuteri found that the co-occurrence of hypertension and depression did not further increase the odds for disability, although depression and hypertension were associated with a higher level of disability and cognitive impairment, respectively. [5] Therefore, it is necessary to explore the influence of specific comorbid conditions when measuring the disability in activities of daily living.
Among chronic conditions, hypertension is prevalent and poses a significant threat to mankind's physical and mental health. [6] Hypertension can increase the risk of concurrent impairments in mobility, cognition, and mood, which subsequently increases basic activities of daily living (BADL) and instrumental activities of daily living (IADL) disability. [7] Hypertension is also a risk factor for many health problems and death in a long run. [8] The worldwide prevalence of hypertension among adults was 26.4% in 2000, and the proportion is expected to increase to 29% by the year 2025. [9] In 2010, the prevalence of hypertension among Chinese adults was 33.5%, which accounts for ∼330 million patients. [10] Participants with hypertension were at greater risk of disability compared to normotensives. [11, 12] Other chronic conditions often occur with hypertension concurrently, and hypertension is closely linked to some of these conditions. Hypertension is one of the most significant risk factors for stroke and cardiovascular diseases. [13, 14] Untreated hypertension is the strongest predictor for an increased risk of dementia and cognitive decline. [15] In addition, diabetes and hypertension, which are the most common cardiovascular disease (CVD) risk factors, often appear concurrently. [16] Related studies have also shown that an inner link may exist between hypertension and arthritis. [17] Previous studies have suggested that heart disease, stroke, diabetes, and difficulty in breathing were associated with physical activity limitations, [18] but it remains unclear how these chronic conditions will affect the ability of hypertension patients to engage in activities of daily living. Exploring the association between comorbid conditions and BADL/IADL disability will help to assess the activities of daily living in hypertension patients more accurately. The aim of this study was to describe the relationship between comorbid conditions and BADL/IADL disability in hypertension patients aged 45 and older and to explore the influence of the number and categories of comorbid conditions on activities of daily living. Additionally, the differences in activities of daily living among hypertension patients with different socioeconomic status were examined.
Materials and methods

Subjects
Data for this study came from the 2013 follow-up survey of the China Health and Retirement Longitudinal Study (CHARLS), [19] conducted by the National School for Development (China Center for Economic Research). Samples of households with members aged 45 and older were chosen through multistage probability sampling. A total of 450 villages and urban communities from 30 provinces were selected, which included a mix of urban and rural settings and a wide variety of levels of economic development. The original CHARLS was approved by the Ethical Review Committee of Peking University, and all participants signed informed consent at the time of participation.
The prevalence of hypertension showed a younger trend related to working strength and life pressures. Tian's study reported that the greatest increase in the hypertension prevalence rate was in the 40-to 59-year-old age group among all adults over age 20 during 1991-2009 . [20] In this study, we limited our samples to the respondents aged 45 and above who had hypertension. Respondents with hypertension must have been diagnosed by a doctor and completed the questions about activities of daily life. With the selection criteria, a total of 3754 samples were included.
Measurements
Respondents replied to survey items on BADL/IADL disability, comorbid conditions, and socio-demographic factors. The components of the questionnaire relevant to this study are detailed below.
BADL/IADL disability
This study referred to the BADL scale and the Lawton functional scale. [21, 22] The abilities to take a bath, eat, get in and out of bed, dress, use the toilet, and defecate were used to assess the BADL, whereas the abilities to do housework, cook, make phone calls, take medicine, shop, and take care of finances were used to assess the IADL. Each answer was divided into 4 responses as follows: (1) No, I do not have any difficulty; (2) I have difficulty but still can do it; (3) Yes, I have difficulty and need help; (4) I cannot do it. In this study, people who completed all items without difficulty were classified as BADL-or IADL-independent; people who reported any difficulty in any item were classified as having BADL or IADL disability.
Comorbid conditions
The patients were asked "Have you been diagnosed with following conditions (each condition was read one-by-one by the trained interviewers) by a doctor?" The conditions were as follows: (1) dyslipidemia (elevation of low-density lipoprotein, triglycerides, and total cholesterol, or a low high-density lipoprotein level); (2) diabetes or high blood sugar; (3) cancer or malignant tumor (excluding minor skin cancers); (4) chronic lung diseases, such as chronic bronchitis or emphysema (excluding tumors or cancer); (5) liver disease (except fatty liver, tumors, or cancer); (6) heart attack, coronary heart disease, angina, congestive heart failure, or other heart problems; (7) stroke; (8) kidney disease (except for tumor or cancer); (9) stomach or other digestive diseases (except for tumor or cancer); (10) emotional, nervous, or psychiatric problems; (11) memoryrelated disease; (12) arthritis or rheumatism; and (13) asthma.
Comorbidity was defined as follows: (1) the number of comorbidities (0, 1, or ≥ 2); (2) the presence of specific comorbid conditions. [5] 
Socioeconomic status (SES)
Socioeconomic status was added as a control variable and included gender, education level, community type, and geographic location. The education level was indicated as follows: illiterate, primary school and below, junior middle school or high school, and above. Community type was divided into rural and urban areas. According to the China health statistics yearbook, geographical location was divided into eastern, central, and western regions. [23] China was geographically grouped into urban or rural areas according to the governmental administration system and eastern China, middle China, and western China based on economic development status. Urban areas are more developed, and eastern China is the most developed region; middle China is less developed, and western China is the least developed region. [24] We used community type and geographical location to assess general economic conditions.
Socio-demographic factors
Other socio-demographic factors included age and marital status. Age was divided into 3 groups as follows: ages 45 to 59, ages 60 to 74, and older than 75. Marital status was divided as follows: married or cohabiting, unmarried or divorced/separated, and widowed.
Statistics analysis
The analyses were performed using the statistical package SPSS 19.0. First, we examined the prevalence of chronic conditions in our population. Then, we sought to describe the disability in each BADL/IADL items when the number of comorbid conditions was different. Third, we examined the associations between the number of comorbid conditions and each chronic condition with disability. The chi-square test was used to compare BADL/IADL disability in hypertension patients with different comorbid conditions. The association between comorbid conditions and BADL/IADL disability in hypertension patients was examined using logistic regression analyses. The dependent variables in Models I/II for BADL disability were as follows: 1 = BADL disability, 0 = BADL independent). The dependent variables in Models II/III for IADL disability were as follows: 1 = IADL disability, 0 = IADL independent. Models I/III included the number of comorbid conditions as independent variables, whereas Models II/IV included both the number of comorbid conditions and specific chronic conditions. Age, gender, education level, marital status, community type, and geographic location were adjusted in all of the models. The level of significance was set at 0.05.
Results
Study population
The characteristics of the cohort sample are displayed in Table 1 . A total of 3754 hypertension patients were included in this study. Of the 3754 respondents, 1781 (47.4%) were male. The mean age was 61.8 ± 9.1 years; 28.6% of the individuals had 1 comorbid condition, and 49.7% of the respondents had at least 2 comorbid conditions. Table 2 shows the prevalence of specific chronic conditions in individuals with comorbidity. The main chronic conditions of the hypertension patients with 1 comorbid condition were rheumatism/arthritis (33.6%), dyslipidemia (17.1%), stomach/other digestive disease (13.3%), and heart disease (12.7%). The conditions that occurred in individuals who had at least 2 comorbid conditions were rheumatism/arthritis (59.4%), heart disease (46.8%), dyslipidemia (43.6%), and stomach/other digestive disease (42.3%).
Prevalence of specific chronic conditions
BADL/IADL disability in hypertension patients
The prevalences of BADL and IADL disability in Chinese hypertension patients were 20.9 and 27.0%, respectively. As shown in Table 3 , the prevalence of BADL disability in hypertension patients with 1 comorbid condition was 16.1%, and the prevalence of BADL in hypertension patients with at least Table 1 Characteristics of the study populations. 2 comorbid conditions was 28.7%; in both cases, the results were significantly higher compared to hypertension patients without comorbid conditions (9.4%). Using the toilet, getting in and out of bed, bathing, and dressing were the most frequent seriously impaired functions. The prevalence of IADL disability in hypertension patients with 1 comorbid condition was 23.0%, and the prevalence of IADL in hypertension patients with at least 2 comorbid conditions was 32.6%, which were both significantly higher compared to hypertension patients without comorbid condition (19.3%). Making phone calls, financing, and doing housework were the most seriously impaired functions.
Relationship between comorbidity and BADL /IADL disability
As shown in Table 4 , compared to hypertension patients without comorbid condition, the risk of BADL disability was higher in hypertension patients with 1 comorbid condition (OR = 1.768, 95% CI: 1.321-2.367) and at least 2 comorbid conditions (OR = 3.664, 95% CI: 2.819-4.763); the risk of IADL disability was higher in hypertension patients with at least 2 comorbid conditions (OR = 1.596, 95% CI: 1.078-2.363). Models II/IV added specific chronic conditions into the analysis based on Models I/III. The results showed that the association between the number of comorbid conditions and BADL/IADL disability was reduced after considering specific chronic conditions. Only hypertension patients with at least 2 comorbid conditions had a higher possibility of BADL disability (OR = 1.596). The presence of dyslipidemia, chronic lung disease, stroke, memory-related diseases, and rheumatism/arthritis was associated with BADL disability. The risk of BADL disability in hypertension patients with a history of stroke was 3.288 times higher than in patients without a history of stroke. The presence of chronic lung disease, heart diseases, stroke, stomach/other digestive diseases, emotional/nervous/psychiatric problems, memory-related diseases, rheumatism/arthritis or asthma led to IADL disability. A history of stroke was the most important risk factor for IADL disability (OR = 3.524, 95% CI: 2.538-4.893). Memory-related diseases Table 3 BADL/IADL disability in hypertension patients. Table 4 shows that the likelihood of BADL/IADL disability increased with age. Females, older individuals, people with a lower education level, people living in a village, and people living in middle and western China were more likely to suffer from BADL/IADL disability. Hypertension patients who were never married, divorced, or separated had a higher possibility of developing BADL disability.
Adjusted factors and BADL /IADL disability
Discussion
The prevalences of BADL and IADL disability in Chinese hypertension patients were 20.9 and 27.0%, respectively. Our research examined the association between comorbid conditions and BADL/IADL disability. The results showed that both BADL and IADL disability rates in hypertension patients increased concurrently with the number of comorbid conditions. BADL disability rates of hypertension patients without comorbidities, with 1 comorbid condition and with at least 2 comorbid conditions were 9.4, 16.1 and 28.7%, respectively, whereas IADL disability rates were 19.3, 23.0, and 32.6%, respectively. The ability to use the toilet was the most seriously impaired function of all the BADL abilities. A possible explanation for the finding is that many Chinese families, particularly those who live in rural areas, still use the traditional squat toilets, and squatting and getting up require good physical coordination. The most seriously impaired function for IADL was making phone calls. Poor memory, eyesight, and hearing may limit the ability to make phone calls, and some of the elderly may not have access to a telephone or cell phone. Without considering the influence of specific chronic conditions, hypertension patients with multiple comorbid conditions were more likely to suffer from BADL/IADL disability. However, the association between the number of comorbid conditions and BADL/IADL disability was weakened after adjusting for specific chronic conditions, which indicates that activities of daily living in hypertension patients were seriously affected by specific chronic conditions rather than by the number of comorbid conditions.
Stroke is one of the most important risk factors for BADL/ IADL disability. [25] Approximately 80% of stroke patients have different types and degrees of disability; limb disabilities, including hemiplegia and monoplegia, are the most common types. Stroke can even cause comprehensive disabilities including hemiplegia, aphasia, agnosia, dementia, difficulty in reading or writing, and difficulty in urination or defecation. [26] In this study, a history of stroke seriously affected hypertension patients' activities of daily living. The possibility of BADL and IADL disability in hypertension patients with a history of stroke was 3.288 and 3.524 times higher, respectively, than patients without a history of stroke. Similarly, CVD is another major reason for the declining ability of daily living activities. A previous study showed that individuals with 2 or more cardiovascular diseases were 3 times more likely to have mobility difficulties; [27] our study suggested that patients with heart disease were 1.300 times more likely to have IADL disability compared to patients without heart disease.
In addition, memory-related diseases and emotional/nervous/ psychiatric problems can affect cognitive ability, which is closely related to IADL. [28] For example, limitations in cognition and everyday practical capabilities are the main symptoms of degenerative dementias. [29] A Japanese cross-sectional study reported that individuals with depression revealed significantly lower scores for BADL and quality of life (QOL) than individuals without depression. [30] In our study, hypertension patients with memory-related diseases and emotional/nervous/psychiatric problems were 2.993 and 2.537 times more likely to develop IADL disability, respectively.
Rheumatoid conditions/arthritis were the most common comorbid conditions among hypertension patients in our study, and a previous study showed that rheumatism/arthritis occurred concurrently in asthma, malignant tumor, and diabetes patients. [31] The prevalence of rheumatoid conditions/arthritis in hypertension patients with 1 comorbid condition and at least 2 comorbid conditions reached 33.6 and 59.4%, respectively. Forjaz's study showed that arthritis had a significant influence on both quality of life and disability rate. [32] Our study supported this finding. Hypertension patients with rheumatoid conditions/ arthritis were associated with both BADL and IADL disability. People with arthritis disability are likely to have pain performing BADL/IADL, and they may have more trouble getting or keeping jobs because of limitations in work category and workload. [33] Moreover, our study found that asthma, chronic lung diseases and stomach/digestive system diseases could increase the possibility of IADL to some extent. Asthma is one of the leading nonmusculoskeletal causes of work limitations, and it can increase all-cause long-term work disability. [34] A study by Sveinn Magnusson showed that one-third of individuals in Iceland with chronic bronchitis complained of dyspnea when walking on a horizontal level, [35] which can affect the normal activities of daily living. Stomach/other digestive diseases can lead to IADL disability, most likely because of the symptoms of these diseases and side effects caused by treatments. Wen, who used the Chinese version of the 36-Item Short Form Health Survey (SF-36) to assess the quality of life, found that patients with both chronic gastritis and peptic ulcer disease had lower QOL (including physical function), compared to population norm scores. [36] Except for diseases that are direct causes of disability, it is worth noting that disability is influenced by many factors, including educational differences, wealth, and social status, and these factors can interact with other health-related factors such as behavior and medical care. [37, 38] In our research, we took sociodemographic factors into consideration and found that females, people with a lower education level, people living in a village, and people living in middle and western China were more likely to suffer from BADL/IADL disability. Previous studies have shown that women are more often affected by disabilities in all age groups. [39, 40] This finding can be partly explained by a greater prevalence of nonfatal disabling conditions in women, including fractures, osteoporosis, back problems, osteoarthritis, and depression, which contributes substantially to greater disability.
[41] Additionally, we found that people with a lower educational level had a greater possibility of disability, which may be attributed to the fact that higher education renders advantages in terms of knowledge, perceived control and social support. [42] Moreover, a previous review analyzed 155 papers and found that a large majority (70%) of them described health as poorer in societies where income differences are larger, [43] which was also demonstrated in our study. The prevalence of disability is lower in cities and eastern regions that are relatively developed, whereas the prevalence is higher in other areas that are rather underdeveloped. When allocating health resources, we should record not only the total number of people who have or do not have access but also socio-demographic details about them, such as sex, age, place of residence rural/urban, province or district. [44] Even if the health resources are truly universal and everyone has access, partial coverage may benefit certain groups over others.
It is important to note that our study has some potential limitations. First, we only examined the influence of the number of comorbid conditions and the specific chronic conditions on BADL/ IADL. The absence of the assessment of disease severity may have an effect on the results. Secondly, chronic conditions came from self-reports and did not include a health professional review. Patients may confuse different symptoms or forget to report important diagnoses that are current. However, a previous study showed that self-assessment was a valid and cost-efficient method to obtain data on the prevalence of chronic conditions. [45] 
Conclusion
Our research explored the relationship between comorbid conditions and socioeconomic status and BADL/IADL disability in hypertension patients. Hypertension patients with more comorbid conditions were more likely to have BADL/IADL disability, but the association between the number of comorbid conditions and BADL/IADL disability was weakened after taking specific chronic conditions into consideration. The presence of dyslipidemia, chronic lung disease, stroke, memory-related diseases and rheumatism/arthritis led to BADL disability, whereas the presence of chronic lung disease, heart diseases, stroke, stomach/other digestive diseases, emotional/nervous/ psychiatric problems, memory-related diseases, rheumatism/ arthritis, and asthma were risk factors for IADL disability. Among these chronic conditions, stroke was the most important risk factor for both BADL and IADL disability in hypertension patients. Emotional/nervous/psychiatric problems and memoryrelated diseases were highly related to IADL disability. More attention should be given to hypertension patients with comorbid conditions, particularly those with stroke and arthritis/rheumatism. In addition, females, people with a lower education level, people living in a village, and people living in middle and western China were more likely to suffer from BADL/IADL disability; therefore, more focus should be placed on socioeconomic factors.
